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(54) Method and system for controlling the communication of electronic equipment 



(57) To make an inquiry about whelher or not a pre- 
determined command is applicable to an electronic ap- 
paratus on the controlled side with ease and in a short 
period of time without letting the electronic apparatus on 
the controlled side carry out unnecessary processing. 

First of all, the computer 1 3 transmits a notily com- 
mand to the camcorder 12. Since the notify command 
is applicable to the camcorder 1 2, execution of the notify 
command is started thereby. At the beginning of the ex- 
ecution of the notify command, the camcorder 12 sends 
back an interim response to the computer 13, entering 
a state waiting for a change which is to be reported by 
sending back a changed response. When the computer 
13 receives the interim response from the camcorder 
12, the computer 1 3 can determine that the notily com- 
mand is applicable to the camcorder 12, achieving the 
purpose of sending the notify command. For this reason, 
when the computer 13 receives the interim response 
from the camcorder 12, the computer 13 immediately 
transmits a notify (cancel) command to the camcorder 
12, requesting the camcorder 12 to cancel the notify 
command sent prior to the notify (cancel) command. Re- 
ceiving the notify (cancel) command, the camcorder 12 
discontinues the execution of the notify command. 
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Description 

The present invention relates to the transmission of 
control signals between a plurality of electronic devices. 

For example, the present invention may be used in 
communication system, a plurality of electronic appara- 
tuses composing the communication system, wherein 
the electronic apparatuses are connected to each other 
by communication control buses allowing control sig- 
nals mixed with information signals to be transmitted 
such as serial buses conforming to the IEEE-1 394, and 
a communication control method adopted in the com- 
munication system for controlling communication 
among the electronic apparatuses. 

It is possible to provide a communication system for 
exchanging control and information signals among a 
plurality of electronic apparatuses composing the com- 
munication system wherein the electronic apparatuses 
are connected to each other by communication control 
buses allowing control signals mixed with information 
signals to be transmitted such as serial buses conform- 
ing to the IEEE-1 394 each referred to hereafter as an 
IEEE-1 394 serial bus. 

Fig. 7 is a diagram showing an example of a com- 
munication system comprising a plurality of electronic 
apparatuses connected to each other by IEEE-1 394 se- 
rial buses. 

As shown in the figure, the communication system 
30 comprises a video tape recorder 31 referred to here- 
after simply as a VTR, an integrated-camera video tape 
recorder 32 referred to hereafter simply as a camcorder 
and a computer 33. The VTR 31 is connected to the 
camcorder 32 by an IEEE-1 394 serial bus 34 whereas 
the camcorder 32 is connected to the computer 33 by 
an IEEE-1 394 serial bus 35. Notations #A to #C are 
node IDs ol the computer 33, the camcorder 32 and the 
VTR 31 in the communication system respectively. 

Signals are transmitted among the electronic appa- 
ratuses of the communication system in communication 
cycles each having a length of typically 125 n sec on a 
time-division basis as shown in Fig. 8. Transmission of 
a signal is started by a cycle start packet (CSP) which 
is output to a bus by an electronic apparatus known as 
a cycle master to indicate the start of a communication 
cycle. 

The form of communication performed in a commu- 
nication cycle can be the so-called isochronous commu- 
nication for transmitting information signals such as au- 
dio and video signals isochronously or the so-called 
asynchronous communication for transmitting a control 
signal such as a command asynchronously. To put it in 
detail, in a communication cycle, isochronous-commu- 
nication packets of the isochronous communication are 
transmitted before an asynchronous-communication 
packet of the asynchronous communication. By assign- 
ing channel numbers 1 1 2, — n to the isochronous-com- 
munication packets, a plurality of pieces of isochronous 
data can be distinguished from each other. After all iso- 



chronous-communication packets of a communication 
cycle are transmitted, the remaining time in the commu- 
nication cycle is used for transmitting an asynchronous- 
communication packet till the next cycle start packet is 
s asserted. 

In asynchronous communication, a control signal 
used by an electronic apparatus for requesting another 
electronic apparatus to carry out something is called a 
command. An electronic apparatus which issues such 
10 a command by putting it in an asynchronous-communi- 
cation packet is known as a controller. On the other 
hand, an electronic which receives the command is re- 
ferred to as a target. If necessary, a target sends back 
a control signal conveying a result of the execution of a 
is command, that is, a response, to the controller issuing 
the command. 

A command and a response to the command are 
communicated between a controller and a target. The 
exchange of such control signals started by the trans- 
mission of a command and ended by the returning of a 
response to the command is known as a command 
transaction. A target is set to send back a response as 
soon as possible, typically within 100 msec after the 
command is received by the target. This is because a 
fast response prevents the controller from waiting for a 
response for a long time. If a controller waits lor a re- 
sponse for a long time or a target does not send back a 
response due to some failures, processing will slow 
down. 

Through a command transmitted in a command 
transaction, a controller can request a target to carry out 
a specific operation or makes an inquiry to the target 
about the present state of the target. Any electronic ap- 
paratus in the communication system can start and ter- 
minate a command transaction. That is to say, any elec- 
tronic apparatus can serve as a controller or a target. 

Fig. 9 is a diagram showing the structure of an asyn- 
chronous communication packet. The structure applies 
to both a command and a response. Pieces of data in 
the structure are transmitted in left-to-right and top-to- 
bottom orders. As shown in the figure, the asynchronous 
communication packet comprises a packet header and 
a data block. The entire packet header and a data CRC 
of the data block, a dark portion of the data block, are 
determined by IEEE-1 394 standards. The packet head- 
er includes a destination ID, a source ID and a destina- 
tion offset. The asynchronous communication packet is 
transmitted by an electronic apparatus identified by the 
source ID to an electronic apparatus identified by the 
destination ID where the data block of the communica- 
tion packet is to be written into an address therein spec- 
ified by the destination offset. 

In the case of the communication system 30 shown 
in Fig. 7, for example, assume that the computer 33 
transmits a command to the camcorder 32. In this case, 
the source ID is #A and the destination ID is #B. The 
destination offset is a memory space in the camcorder 
32 allocated as an area for storing a command. When 
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the computer 33 wants to transmit a command to all oth- 
er electronic apparatuses in the communication system, 
16 bits of the destination ID are set to all ones. Such 
transmission of a command to all other electronic appa- 
ratuses is known as broadcasting. 

A CTS (Command Transaction Set) field of the data 
block in the structure of the asynchronous communica- 
tion packet shown in Fig. 9 indicates the type of the com- 
mand language. A CT/RC (Command Type / Response 
Code) field indicates the type of request if the packet is 
a command. If the packet is a response, on the other 
hand, the CT/RC field indicates the type of the response 
to the request. The HA (Header Address) field indicates 
whether the target is the entire electronic apparatus or 
a sub-device (or a functional unit) of the electronic ap- 
paratus if the packet is a command. In the case of a re- 
sponse, on the other hand, the HA (Header Address) 
field means the same thing as the command, hence 
merely indicating that the target specified in the com- 
mand has responded. The OPC (operation) field indi- 
cates a command code : that is, a code actually describ- 
ing the request made through the command. The sub- 
sequent OPR (operand) field indicates a parameter 
needed in the request. 

Fig. 10 is a diagram showing the configuration of 
part of the camcorder 32, one of electronic apparatuses 
in the communication system, which carries out ex- 
changes of the commands and responses described 
above. As shown in the figure, the camcorder 32 com- 
prises a camcorder device 36 and an IEEE-1 394-bus 
transceiver block 37. 

Implemented by a "microcomputer, the camcorder 
device 36 comprises a VTR sub-device 38 for carrying 
out, among other things, processing of commands is- 
sued to a VTR unit of the camcorder and a camera sub- 
device 39 for carrying out, among other things, process- 
ing of commands issued to a camera unit of the cam- 
corder. Functions of the VTR sub-device 38 and the 
camera sub-device 39 are implemented by software of 
the microcomputer. 

Detecting an asynchronous communication packet 
received through a bus, the IEEE-1 394-bus transceiver 
block 37 passes on a command included in the packet 
to the camcorder device 36. Receiving the command, 
the camcorder 36 activates the VTR sub-device 38 or 
the camera sub-device 39 in accordance with a request 
specified in the command. When a play command is- 
sued lo the VTR sub-device 38 is received, the play 
command is passed on to the VTR sub-device 38. The 
VTR sub-device 38 carries out processing to control the 
VTR unit, putting the VTR unit in a reproducing state. 

Normally, the VTR sub-device 38 monitors a variety 
of status of the VTR unit such as the mechanism mode 
and the time code, creating a response to a command 
if necessary. The response is then transmitted by the 
camcorder 36 to the IEEE-1 394-bus transceiver block 
37. Then, the IEEE-1 394-bus transceiver block 37 puts 
the response in an asynchronous communication pack- 



et to be finally output to the bus. 

Fig. 1 1 A is a diagram showing the format of a com- 
mand and Fig. 11 B is a diagram showing the format of 
a response. As shown in the figure, the CTS field is M 0"h. 

s There are four types of command, namely, four 
kinds of command request that are defined at the 
present time. The first type of command is a control com- 
mand for controlling the execution of a function of a tar- 
get of communication. The second type of command is 

10 an inquiry command for making an inquiry about wheth- 
er or not a specific control command is applicable to a 
target of communication. The third type of command is 
a status command for making an inquiry about the status 
of a specific function belonging to a target of communi- 

15 cation. Finally, the fourth type of command is a notify 
command for making a request tor a report regarding a 
change in status occurring in a target of communication, 
if any. 

For example, the format of a control command re- 

20 questing the VTR sub-device 38 employed in the cam- 
corder 32 shown in Fig. 1 0 to carry out a slow reproduc- 
ing operation is shown in Fig. 11C. The format of a typ- 
ical response to this control command sent back by the 
VTR sub-device 38 is shown in Fig. 11D. As shown in 

25 Fig. 11 D, this typical response is an accepted response 
which indicates that the control command received by 
the VTR sub-device 38 is applicable to the VTR sub- 
device 38 and that the request for a slow reproducing 
operation has been accepted If the control command 

30 received by the VTR sub-device 38 is not applicable to 
the VTR sub-device 38, on the other hand, the response 
is a not-implemented response with the format thereof 
shown in Fig. 11 E. 

Fig. 11 F is a diagram showing the format of the in- 

35 quiry command which makes an inquiry about whether 
or not the control command requesting the VTR sub- 
device 38 employed in the camcorder 32 shown in Fig. 
10 to carry out a slow reproducing operation is applica- 
ble to the VTR sub-device 38. The format of a typical 

40 response to this inquiry command sent back by the VTR 
sub-device 38 is shown in Fig. 11G. As shown in Fig. 
11G. this typical response is an implemented response 
which indicates that the inquiry command received by 
the VTR sub-device 38 is applicable to the VTR sub- 

45 device 38. If the inquiry command received by the VTR 
sub-device 38 is not applicable to the VTR sub-device 
38, on the other hand, the response is a not-implement- 
ed response with the formal thereof shown in Fig. 11H. 
Fig. 1 2A is a diagram showing the format of the sta- 

50 tus command which makes an inquiry about an hour- 
minute-second frame to the VTR sub-device 38 em- 
ployed in the camcorder 32 shown in Fig. 10. The format 
of a typical response to this status command sent back 
by the VTR sub-device 38 is shown in Fig. 12B. As 

ss shown in Fig. 12B, this typical response is a stable re- 
sponse which indicates that the status command re- 
ceived by the VTR sub-device 38 is applicable to the 
VTR sub-device 38. If the status command received by 
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the VTR sub-device 38 is not applicable to the VTR sub- 
device 38, on the other hand, the response is a not-im- 
plemented response with the format thereof shown in 
Fig. 12C. 

Fig. 1 2D is a diagram showing the format of the no- 5 
tify command which requests the VTR sub-device 38 
employed in the camcorder 32 shown in Fig. 10 to report 
a change in mechanism mode occurring in the sub-de- 
vice 38, if any. The format of a typical response to this 
notify command sent back by the VTR sub-device 38 is 10 
shown in Fig. 12E. As shown in Fig. 12E, this typical 
response is an interim response which indicates that the 
notify command received by the VTR sub-device 38 is 
applicable to the VTR sub-device 38 and that the exe- 
cution of the notify command is started. In the format of is 
the interim response, the OPR and OPC fields indicate 
the present status of the mechanism mode. As shown 
in Fig. 12E, the present status of the mechanism mode 
is a reproducing operation at a one-time speed. 

If the mechanism mode changes after the execution 20 
of the notify command is started, the VTR sub-device 
38 sends back a changed response with a format shown 
in Fig. 12F In the format of the changed response, the 
OPR and OPC fields indicate the new status of the 
mechanism mode. As shown in Fig. 12F, the present 2s 
status of the mechanism mode is a rewind operation. 

If the notify command received by the VTR sub-de- 
vice 38 is not applicable to the VTR sub-device 38, on 
the other hand, the response is a not-implemented re- 
sponse with the format thereof shown in Fig. 12G. 30 

The format of a control command issued to the VTR 
sub-device 38 employed in the camcorder 32 shown in 
Fig. 10 to make a request for a reservation at a priority 
of 5 is shown in Fig. 1 3A. It should be noted that a re- 
quest for a reservation is a kind of right to control the 35 
target The format of a typical response to this control 
command sent back by the VTR sub-device 38 is shown 
in Fig. 13B. As shown in Fig. 1 3B, this typical response 
is an accepted response which indicates that the control 
command received by the VTR sub-device 38 is appli- 40 
cable to the VTR sub-device 38 and that the request for 
the reservation has been accepted. 

Fig. 13C is a diagram showing the format of the no- 
tify command which requests the VTR sub-device 38 
employed in the camcorder 32 shown in Fig. 10 to report 45 
a change in reservation status occurring in the sub-de- 
vice 38, if any. The format of a typical response to this 
notify command sent back by the VTR sub-device 38 is 
shown in Fig. 13D. As shown in Fig. 13D, this typical 
response is an interim response which indicates that the so 
notify command received by the VTR sub-device 38 is 
applicable to the VTR sub-device 38 and that the exe- 
cution of the notify format is started. In the format of the 
interim response, the OPR and OPC fields indicate the 
present status of the reservation. As shown in Fig. 1 3D, ss 
the present status of the reservation is 'reserved at a 
priority of 5\ 

If the status of the reservation changes after the ex- 



ecution of the notify command is started, the VTR sub- 
device 38 sends back a changed response with a format 
shown in Fig. 13E. In the format of the changed re- 
sponse, the OPR and OPC fields indicate the new status 
of the reservation. As shown in Fig. 12E, the status of 
the reservation is now 'reserved at a priority of 6\ 

If the control command received by the VTR sub- 
device 38 is not applicable to the VTR sub-device 38, 
on the other hand, the response is a not-implemented 
response with the format thereof shown in Fig. 13F. 

By the way, in a communication system 30 in which 
a plurality of AV (audio-video) electronic apparatuses 
are connected to the computer as is the case with the 
communication system shown in Fig. 7, in order to im- 
plement computer-based control of the communication 
system, it is necessary for a device driver employed in 
the computer to examine functions applicable to each 
of the AV electronic apparatuses connected to the com- 
puter. 

Therefore, before the computer issues a control 
command to a controlled target, in place of the control 
command, an inquiry command is transmitted to the 
controlled target to make an inquiry about whether or 
not the control command is applicable to the controlled 
target. The inquiry command transmitted to the control- 
led target does not change the state of the controlled 
target. In response to the inquiry command, the control- 
led target sends back an implemented response if the 
control command is applicable to the controlled target 
or a not-implemented response otherwise. In this way, 
the computer is capable of determining whether or not 
the control command is applicable to the controlled tar- 
get. 

Much like the inquiry command, the status com- 
mand does not change the state of the controlled target 
to which the status command is issued. In actuality, a 
status command can thus be transmitted to a controlled 
target instead. In response to the status command, the 
controlled target sends back a not-implemented re- 
sponse if the status command is not applicable to the 
controlled target or a response other than a not-imple- 
mented response otherwise. By the same token, the 
computer is capable of determining whether or not the 
status command is applicable to the controlled target. 

Much like the inquiry and status commands, the no- 
tify command has a property not to change the state of 
the controlled target to which the notify command is is- 
sued. In actuality, a notify command can thus be trans- 
mitted to a controlled target. In response to the notify 
command, the controlled target sends back a not-imple- 
mented response if the notify command is not applicable 
to the controlled target or a response other than a not- 
implemented response otherwise. By the same token, 
the computer is capable of determining whether or not 
the notify command is applicable to the controlled target. 

In this case, however, when an interim response is 
sent back by the controlled target, the controlled target 
again sends back a changed response after an indeter- 
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minate time has lapsed. It is not until the transmission 
of the changed response that the communication trans- 
action initiated by the issuance of the notify command 
can be regarded as completed. By the way. the changed 
response is sent back when there is a change in status 
specified by the notify command. If such a change does 
not occur at all, the changed response is not sent back 
either. In order to send back the changed response, the 
controlled target needs to enter a state waiting for such 
a change. 

Fig. 14 is a diagram showing an example of an ex- 
change of control signals in the communication system 
shown in Fig. 7 wherein the computer 33 transmits to 
the VTR sub-device 38 of the camcorder 32 a notify 
command, which is normally used to make a request for 
a report of a change in mechanism mode occurring in 
the camcorder 32, in order to determine whether or not 
this notify command is applicable to the camcorder 32. 
Assume that the VTR unit employed in the camcorder 
32 is in a reproducing stale initially. 

As shown in Fig. 14, first of all, the computer 33 
transmits a notify command to the camcorder 32. Since 
the notify command is applicable to the camcorder 32, 
execution of the notify command is started thereby. At 
the beginning of the execution of the notify command, 
the camcorder 32 sends back an interim response to the 
computer 33, entering a state waiting for a change in 
mechanism mode which is to be reported by sending 
back a changed response. Then, as an indeterminate 
time lapses, the end of the tape is reached. At that time, 
the VTR unit employed in the camcorder 32 transits from 
the reproducing state to the rewind state, causing the 
camcorder 32 to send back a changed response to the 
computer 33. 

Fig. 15 is a diagram showing an example of an ex- 
change of control signals in the communication system 
30 shown in Fig. 7 wherein the computer 33 transmits 
to the VTR sub-device 38 of the camcorder 32 a notify 
command, which is normally used to make a request for 
a report of a change in reservation status occurring in 
the camcorder 32, in order to determine whether or not 
this notify command is applicable to the camcorder 32. 
Assume that the status of the reservation in the VTR 
sub-device 38 of the camcorder 32 is 'reserved at a pri- 
ority of 5' initially. 

As shown in Fig. 15, first of ail, the computer 33 
transmits a notify command to the camcorder 32. Since 
the notify command is applicable to the camcorder 32, 
execution of the notify command is started thereby. At 
the beginning of the execution of the notify command, 
the camcorder 32 sends back an interim response to the 
computer 33, entering a state waiting for a change in 
reservation status which is to be reported by sending 
back a changed response. Then, as an indeterminate 
time lapses, the VTR 31 transmits a control command 
to the VTR sub-device 38 of the camcorder 32, request- 
ing a reservation at a priority of 6. Assume that, in re- 
sponse to this control command, the camcorder 32 
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sends back an accepted response to the VTR 31 , noti- 
fying the VTR 31 that the request has been accepted. 
In this case, since the status of the reservation changes, 
the camcorder 32 sends back a change response to the 
s computer 33, notifying the computer 33 that the present 
reservation status is 'reserved at a priority of 6*. 

It should be noted that notation Ta shown in Figs. 
14 and 1 5 is the time the camcorder 32 takes to wait for 
a change which is to be reported by sending back the 
changed command. On the other hand, notation Tb is a 
communication processing time the computer 33 takes 
to make an inquiry to the camcorder 32 about whether 
or not the notify command is applicable to the camcorder 
32. 

As described above, in order to determine whether 
or not a notify command is applicable to a controlled tar- 
get, the computer transmits the notify command to the 
controlled target. In actuality, it is possible to determine 
whether or not the notify command is applicable to the 
controlled target at a point of time an initial interim re- 
sponse is transmitted by the controlled target in re- 
sponse to the notify command. That is to say, at that 
point of time, the purpose of transmitting the notify com- 
mand has been achieved 

However, the computer can not go on to next 
processing till a changed response is received from the 
controlled target. Assume that the computer can deter- 
mine that a notify command is applicable to a controlled 
target without waiting for a changed response which is 
to be sent back by the controlled target in response to 
the notify command. In this case, the computer can is- 
sue a next notify command to the controlled target. Even 
if the computer can transmit notify commands to a con- 
trolled target one after another, the total time for waiting 
for changed responses to be sent back by the controlled 
target in response to the notify commands may exceed 
an upper limit commensurate with the processing power 
of the computer, making the processing stagnant. In ad- 
dition, the controlled target also needs to enter a state, 
waiting for a time to transmit a changed response after 
an interim response is sent back. As a result, unneces- 
sary processing must be carried out in order to execute 
the notify command. 

The present invention seeks to address the problem 
of providing a communication system, a plurality ol elec- 
tronic apparatuses composing the communication sys- 
tem and a communication control method adopted in the 
communication system whereby an electronic appara- 
tus on the controlling side can make an inquiry to an 
electronic apparatus on the controlled side about wheth- 
er or not a command is applicable to the electronic ap- 
paratus on the controlled side with ease and in a short 
period of time without letting the electronic apparatus on 
the controlled side carry out unnecessary processing. 

According to one aspect of the present invention, 
there is provided a communication control method to be 
adopted in a communication system for transmitting 
control signals among a plurality of electronic appara- 



15 



20 



25 



30 



35 



40 



45 



50 



5 



DMcrw*ir>. ,cd 



9 

tuses composing the communication system, the com- 
munication control method characterized in that the a 
first electronic apparatus on the controlling side, sup- 
plies a second electronic apparatus on the controlled 
side, with a second command to cancel execution of a 
first command transmitted prior to the second command 
by the first electronic apparatus to the second electronic 
apparatus, requesting the second electronic apparatus 
currently executing the first command to discontinue the 
execution of the first command. 

According to another aspect of the present inven- 
tion, there is provided a communication system for 
transmitting control signals among a plurality of elec- 
tronic apparatuses composing the communication sys- 
tem wherein: 

a first electronic apparatus on the controlling side, 
comprises first command transmitting means for 
transmitting a first command to a second electronic 
apparatus on the controlled side, and second com- 
mand transmitting means for transmitting a second 
command to the second electronic apparatus after 
said first command to cancel the first command; and 
the second electronic apparatus has command-ex- 
ecution discontinuing means for discontinuing the 
execution of the first command upon receiving the 
second command it the first command is applicable 
to the second electronic apparatus. 

According to another aspect of the present inven- 
tion, there is provided an electronic apparatus employed 
in a communication system for transmitting control sig- 
nals among a plurality of electronic apparatuses com- 
posing the communication system, the electronic appa- 
ratus comprising first command transmitting means for 
transmitting a first command to an electronic apparatus 
on the controlled side, second command transmitting 
means for transmitting a second command to the elec- 
tronic apparatus on the controlled side after said first 
command to cancel the first command and a response 
receiving means for receiving a response for notifying 
the electronic apparatus that the execution of the first 
command has been started from the electronic appara- 
tus on the controlled side, wherein the second command 
transmitting means transmits the second command to 
the electronic apparatus on the controlled side when the 
response receiving means receives the response from 
the electronic apparatus on the controlled side. 

According to another aspect of the present inven- 
tion, there is provided an electronic apparatus employed 
in a communication system for transmitting control sig- 
nals among a plurality of electronic apparatuses com- 
posing the communication system, the electronic appa- 
ratus having command-execution discontinuing means 
for discontinuing the execution of a first command upon 
receiving a second command after said first command 
if the first command is applicable to the electronic appa- 
ratus. 
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In such a communication system, control signals 
are transmitted among a plurality of electronic appara- 
tuses composing the communication system by mixing 
the control signals with information signals. Typically, 
5 the electronic apparatuses are connected to each other 
by communication control buses capable of transmitting 
the mixed signals. In this way, control and information 
signals can be transmitted among the electronic appa- 
ratuses. 

io For example, assume that a controller which is the 
first electronic apparatus on the controlling side, trans- 
mits a first command to a target which is the second 
electronic apparatus on the controlled side. Let the first 
command be a notify command which is naturally used 
is for requesting the second electronic apparatus to report 
a change in status occurring in the second electronic 
apparatus to the first electronic apparatus, if any. The 
first electronic apparatus transmits the first command to 
the second electronic apparatus in order to make an in- 
20 quiry about whether or not the first command is applica- 
ble to the second electronic apparatus. If the first com- 
mand is applicable to the second electronic apparatus, 
the second electronic apparatus starts the execution of 
the first command, sending back a response to the first 
25 electronic apparatus to notify the first electronic appa- 
ratus that the execution of the first command has been 
started. 

Receiving the response, the first electronic appara- 
tus transmits a second command to the second elec- 
30 tronic apparatus, requesting the second electronic ap- 
paratus to cancel the first command. Receiving the sec- 
ond command, the second electronic apparatus discon- 
tinues the execution of the first command. After discon- 
tinuing the execution of the first command, the second 
35 electronic apparatus transmits another response to the 
first electronic apparatus, notifying the first electronic 
apparatus that the request conveyed by the second 
command to cancel the first one has been accepted. 
An embodiment of the invention will now be de- 
40 scribed, by way of example only, with reference to the 
accompanying drawings in which: 

Fig. 1 is a block diagram showing a communication 
system as implemented by one embodiment of the 
45 present invention; 

Fig. 2 is a diagram showing the configuration of part 
of a camcorder employed in the communication 
system implemented by the embodiment shown in 
Fig. 1 for carrying out exchanges of commands and 
so responses; 

Fig. 3 is a schematic flow diagram showing a se- 
quence of operations carried out by a controller, an 
electronic apparatus on the controlling side, when 
making an inquiry about whether or not a notify 
ss command is applicable to a target, an electronic ap- 
paratus on the controlled side; 
Fig. 4 is a schematic flow diagram showing opera- 
tions carried out by a target, an electronic apparatus 
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on the controlled side, to send back a response 
when receiving a notify command; 
Fig. 5 is a diagram showing examples of formats of 
commands and responses which are exchanged 
between a computer and a camcorder after the 
computer transmits a notify command to the cam- 
corder, making an inquiry about whether or not the 
notify command is applicable to the camcorder; 
Fig. 6 is a diagram showing an example of opera- 
tions which are carried out when a computer trans- 
mits a notify command to a camcorder in order to 
make an inquiry about whether or not this notify 
command is applicable to the camcorder; 
Fig. 7 is a diagram showing an example of a com- 
munication system comprising a plurality of elec- 
tronic apparatuses connected to each other by 
IEEE-1394 serial buses; 

Fig. 8 is a diagram showing an example of the struc- 
ture of data on an IEEE-1394 serial bus used in a 
communication system; 

Fig. 9 is a diagram showing the structure of an asyn- 
chronous communication packet; 
Fig. 10 is a diagram showing the configuration of 
part of a camcorder employed in the communication 
system using IEEE-1394 serial buses for carrying 
out exchanges of commands and responses; 
Fig. 11 is a diagram showing formats of commands 
and responses; 

Fig. 12 is a diagram showing formats of commands 
and responses; 

Fig. 1 3 is a diagram showing formats of commands 
and responses: 

Fig. 14 is a diagram showing an example of opera- 
tions which are carried out place when a computer 
transmits a notify command to a camcorder in order 
to request the camcorder to report a change in 
mechanism mode occurring in the camcorder if any; 
and 

Fig. 15 is a diagram showing an example of opera- 
tions which are carried out when a computer trans- 
mits a notify command to a camcorder in order to 
request the camcorder to report a change in reser- 
vation status occurring in the camcorder if any. 

Fig. 1 is a diagram showing a communication sys- 
tem 10 as implemented by an embodiment of the 
present invention. Much like the communication system 
30 shown in Fig. 7, the communication system 10 also 
comprises a plurality of electronic apparatuses connect- 
ed to each other by IEEE-1394 serial buses. 

As shown in the figure, the communication system 
1 0 comprises a VTR 1 1 , a camcorder 1 2 and a computer 
1 3. The VTR 1 1 is connected to the camcorder 1 2 by an 
IEEE-1394 serial bus 14 whereas the camcorder 12 is 
connected to the computer 13 by an IEEE-1394 serial 
bus 15. Notations # A to #Care node IDs of the computer 
13, the camcorder 12 and the VTR 11 in the communi- 
cation system respectively. 



12 

Much like the communication system 30 shown in 
Fig. 7, signals are transmitted among the electronic ap- 
paratuses of the communication system in communica- 
tion cycles on a time-division basis as shown in Fig. 8. 

s As shown in the figure, information signals such as au- 
dio and video data are transmitted by isochronous com- 
munication packets while control signals such as com- 
mands are transmitted in asynchronous communication 
packets. When an electronic apparatus on the control- 

10 ling target also referred to as a controller makes a re- 
quest for something to an electronic apparatus on the 
controlled side also known as a target, the controller 
puts a command in an asynchronous communication 
packet, transmitting the packet to the target. As de- 

15 scribed earlier, the structure of an asynchronous com- 
munication packet is shown in Fig. 9 whereas the format 
of a command is shown in Fig. 11 A. Then, if necessary, 
the target puts a response indicating a result ol the ex- 
ecution of the command in an asynchronous communi- 

20 cation packet, transmitting the packet to the controller. 
The format of a response is shown in Fig. 11B as de- 
scribed before. 

Fig. 2 is a diagram showing the configuration of part 
of the camcorder 1 2, one of electronic apparatuses in 

25 the communication system, which carries out exchang- 
es of the commands and responses described above. 
As shown in the figure, the camcorder 12 comprises a 
camcorder device 16 and an IEEE-1394-bus transceiv- 
er block 17 much like the camcorder 32 employed in the 

30 communication system 30 shown in Fig. 7. 

Implemented by a microcomputer, the camcorder 
device 16 comprises a VTR sub-device 18 for carrying 
out, among other things, processing of commands is- 
sued to a VTR unit of the camcorder and a camera sub- 

35 device 1 9 for carrying out, among other things, process- 
ing of commands issued to a camera unit of the cam- 
corder. Functions of the VTR sub-device 18 and the 
camera sub-device 1 9 are implemented by software of 
the microcomputer. 

40 Detecting an asynchronous communication packet 
received through a bus, the IEEE-1394-bus transceiver 
block 17 passes on a command included in the packet 
to the camcorder device 16. Receiving the command, 
the camcorder 16 activates the VTR sub-device 18 or 

45 the camera sub-device 1 9 in accordance with a request 
specified by the command. 

Normally, the VTR sub-device 18 and the camera 
sub-device 1 9 monitor a variety of status of the VTR unit 
and the camera unit respectively, creating a response 

50 to the command if necessary. The response is then 
transmitted through the camcorder 16 to the IEEE- 
1394-bus transceiver block 17. Then, the IEEE- 
1394-bus transceiver block 17 puts the response in an 
asynchronous communication packet to be finally out- 

55 put to the bus. 

In the present embodiment, when a controller, an 
electronic apparatus on the controlling side, makes an 
inquiry about whether or not a notify command is appli- 
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cable to a target, an electronic apparatus on the control- 
led side, the controller carries out the following opera- 
tions First of all, the controller transmits a notify com- 
mand to the target. Then, when an interim response is 
received from the target, the controller transmits a can- 
cel command to the target, requesting the target to dis- 
continue the execution of the notify command. 

Fig. 3 is a schematic flow diagram showing a se- 
quence of operations carried out by the controller when 
making an inquiry about whether or not a notify com- 
mand is applicable to the target. 

As shown in the figure, the flowchart begins with a 
step ST1 at which a notify command is transmitted by 
the controller to the target. The operational flow then 
goes on to a step ST2 at which the controller finds out 
whether or not a response has been received from the 
target. If no response has been received from the target, 
the operational flow proceeds to a step ST3 at which the 
controller determines whether or not a time-out has oc- 
curred, thai is, whether or not a time of typically 100 
msec has lapsed since the issuance of the notify com- 
mand. If a time-out has not occurred yet, the operational 
flow returns to the step ST2 at which the controller finds 
out whether or not a response has been received from 
the target again. If a time-out has occurred, on the other 
hand, the operational flow continues to a step ST4 at 
which the controller ends the inquiry operation. 

If a response is found received at the step ST2, on 
the other hand, the operational flow goes on to a step 
ST5 at which the controller examines the response to 
find out whether or not the response is an interim re- 
sponse. If the response is not an interim response, the 
operational flow goes on to the step ST4 at which the 
inquiry operation is terminated. If the response is found 
out to be an interim response, on the other hand, the 
operational flow proceeds to a step ST6 at which the 
controller transmits a notify (cancel) command. 

The notify (cancel) command is a kind of notify com- 
mand to request the target to discontinue the execution 
of the previous notify command. Typically, a notify (can- 
cel) command is formed by replacing 'dummy' in the 
OPR field in the format of a notify command by 'cancel'. 

The operational flow then goes on to a step ST7 at 
which the controller finds out as to whether or not an 
accepted response has been received from the target. 
If no accepted response has been received from the tar- 
get, the operational flow proceeds to a step ST8 at which 
the controller determines whether or not a time-out has 
occurred, that is, whether or not a time of typically 100 
msec has lapsed since the issuance of the notify (can- 
cel) command. If a time-out has not occurred yet, the 
operational flow returns to the step ST7 at which the 
controller finds out whether or not a response has been 
received from the target again. If the controller finds out 
that a time-out has occurred at the step ST8 or if an ac- 
cepted response is found received at the step ST7, on 
the other hand, the operational flow continues to the 
step ST4 at which the controller ends the inquiry oper- 



ation. 

In the present embodiment, receiving a notify com- 
mand, the target carries out operations to send back a 
response in accordance with a procedure represented 
5 by a flowchart shown in Fig. 4. 

As shown in the figure, the flowchart begins with a 
step ST11 at which whether or not the notify command 
is applicable to the target is determined. If the notify 
command is not applicable, the operational flow goes 
10 on to a step ST1 2 at which the target sends back a not- 
implemented response to the controller. The operational 
flow then proceeds to a step ST13 at which the target 
ends the operation to process the notify command. 

If the notify command is found applicable to the tar- 
15 get at the step ST1 1 , on the other hand, the operational 
flow continues to a step ST14 at which whether or not 
the notify command can be executed now is determined. 
If the notify command can not be executed now, the op- 
erational flow goes on to a step ST15 at which the target 
20 sends back a rejected response to the controller. The 
operational flow then proceeds to the step ST13 at 
which the target ends the operation to process the notify 
command. 

If the notify command is found executable now at 
25 the step ST14, on the other hand, the operational flow 
goes on to a step ST16 at which the target sends back 
an interim response. In this case, the target starts the 
execution of the notify command, entering a state wait- 
ing for a time to send back a changed command. 
30 The operational flow then proceeds to a step ST17 
at which whether or not a status specified in the notify 
command has changed is determined. Examples of the 
status are the mechanismmode and the status of the 
reservation. If the status has changed, the operational 
35 flow continues to a step ST 1 8 at which the target sends 
back a changed response to the controller. The opera- 
tional flow then proceeds to the step ST13 at which the 
target ends the operation to process the notify com- 
mand. 

40 If the status specified in the notify command is found 
unchanged at the step ST17, on the other hand : the op- 
erational flow goes on to a step ST19 at which the target 
finds out whether a notify (cancel) command has been 
received from the controller to cancel the notify com- 
mand transmitted prior to the notify (cancel) command 
by the controller. If a notify (cancel) command has not 
been received, the operational flow returns to the step 
ST17 at which whether the status specified in the notify 
command has changed is determined. 

so |f a notify (cancel) command is found received at 
the step ST1 9, the operational flow goes on to a step 
ST20 at which the target sends back an accepted re- 
sponse to the controller to notify the controller that the 
request specified in the notify (cancel) command has 

55 been accepted. The operational flow then returns to the 
step ST1 3 at which the target ends the operation to proc- 
ess the notify command. In this case, the target discon- 
tinues the execution of notify command, exiting the state 
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waiting for a time to send back a changed response. 

Assume that, in the communication system 10 
shown in Fig. 1 , the computer 1 3 transmits a notify com- 
mand, which is normally used tor requesting a target to 
report a change in mechanism mode occurring in the 
target, to the VTR sub-device 18 of the camcorder 12 to 
find out whether or not the notify command is applicable 
to the VTR sub-device 18 of the camcorder 12. 

The format of the notify command from the compu- 
ter 13 described above is shown in Fig. 5A. The format 
of a response sent back by the VTR sub-device 18 of 
the camcorder 1 2 to the computer 1 3 in response to the 
notify format is explained as follows. If the notify com- 
mand is not applicable to the VTR sub-device 18 of the 
camcorder 12. a not-implemented response with a for- 
mat shown in Fig. 5C is sent back. If the notify command 
is applicable to the VTR sub-device 1 8 of the camcorder 

1 2 but can not be executed now, on the other hand, a 
rejected response with a format shown in Fig. 5D is sent 
back. If the notify command is applicable to the VTR 
sub-device 1 8 of the camcorder 1 2 and can be executed 
now, execution of the notify command is started and an 
interim response with a format shown in Fig. 5B is sent 
back. 

Fig. 5E shows the format of a notify (cancel) com- 
mand which is transmitted by the computer 1 3 to the 
VTR sub-device 18 of the camcorder 12 when the inter- 
im response transmitted by the VTR sub-device 18 of 
the camcorder 12 is received by the computer 13. As 
shown in Fig. 5E. the OPR field of the notify command 
is changed from 'dummy* to typically 'cancel*. Fig. 5F 
shows the format of the accepted response transmitted 
by the VTR sub-device 16 of the camcorder 12 to the 
computer 13 in response to the notify (cancel) com- 
mand. 

Fig. 6 is a diagram showing an example of exchang- 
es of control signals in the communication system 10 
shown in Fig. 1 wherein the computer 13 transmits a 
notify command to the camcorder 12 in order to make 
an inquiry about whether or not this notify command is 
applicable to the camcorder 12. 

First, the computer 13 sends a notify command to 
the camcorder 1 2. Since the notify command is applica- 
ble to the camcorder 12, execution of the notify com- 
mand is started thereby. At the beginning of the execu- 
tion of the notify command, the camcorder 12 sends 
back an interim response to the computer 13, entering 
a stale waiting for a change which is to be reported by 
sending back a changed response. When the computer 

13 receives the interim response from the camcorder 
1 2, the computer 1 3 can actually determine that the no- 
tify command is applicable to the camcorder 12, achiev- 
ing the purpose of sending the notify command. 

For this reason, when the computer 1 3 receives the 
interim response from the camcorder 12, the computer 
1 3 immediately transmits a notify (cancel) command to 
the camcorder 1 2 to cancel the notify command sent pri- 
or to the notify (cancel) command. Receiving the notify 



(cancel) command, the camcorder 12 discontinues the 
execution of the notify command, exiting the state wait- 
ing for a change which is to be reported by sending back 
a changed response. At the same time, the camcorder 
5 transmits an accepted response to the computer 1 3 to 
notify the computer 1 3 that the request conveyed in the 
notify (cancel) command has been accepted. Receiving 
the accepted response, the computer 1 3 terminates the 
inquiry operation. 
10 it should be noted that notation Ta shown in Fig. 6 
is the time the camcorder 1 2 takes to wait for a change 
which is to be reported by sending back the changed 
command. Notation Tb is a communication processing 
time the computer 13 takes to make an inquiry to the 
75 camcorder 1 2 about whether or not the notify command 
is applicable to the camcorder 12. 

As described above, in the present embodiment, 
when a controller such as the computer 1 3, an electronic 
apparatus on the controlling side, makes an inquiry 
20 about whether or not a notify command is applicable to 
a target such as the camcorder 12 or the VTR 11, an 
electronic apparatus on the controlled side, the control- 
ler carries out the following operations. First of all, the 
controller transmits a notify command to the target. 
25 Then, when the controller receives an interim response 
from the target, achieving the purpose of sending the 
notify command, the controller transmits a notify (can- 
cel) command to the target in order to request the target 
that the execution of the notify command be discontin- 
ues ued. 

In this way, the controller can make an inquiry to the 
target about whether or not a notify command is appli- 
cable to the target in a simple way and in a short period 
of time without letting the target carry out unnecessary 

3$ processing. In addition, an inquiry command for making 
an inquiry about whether or not a notify command is ap- 
plicable to a target is not a new type of control command, 
giving rise to a merit that it is not necessary to define a 
new type of control command. 

40 As described above, the present embodiment im- 
plements a communication system 10 comprising a 
computer 13, camcorders 12 and VTRs 11 connected 
to each other by IEEE-1 394 serial buses. In the present 
embodiment, the controller transmits a notify (cancel) 

45 command to a target in order to cancel the execution of 
a notify target transmitted by the controller to the target 
prior to the notify (cancel) command. It should be noted, 
however, that the description is not intended to be con- 
strued in a limiting sense. That is to say, it is to be un- 

so derstood that the subject matter encompassed by the 
present invention is not limited to such a system. For 
example, the present invention can also be applied to 
other systems for transmitting control signals among a 
plurality of electronic apparatuses. In addition, a com- 

55 mand whose execution is canceled in a target is not lim- 
ited to a notify command. The controller can also re- 
quest the cancellation of another command such as a 
command whereby the associated communication 
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transaction can not be completed even at a point of time 
desired information has been obtained. 

According to at least preferred embodiments of the 
present invention, an electronic apparatus on the con- 
trolling side can supply an electronic apparatus on the 
controlled side with a second command to cancel exe- 
cution of a first command transmitted prior to the second 
command by the electronic apparatus on the controlling 
side to the electronic apparatus on the controlled side, 
requesting the electronic apparatus on the controlled 
side currently executing the first command to discontin- 
ue the execution of the first command. As a result, when 
the first command is transmitted by the electronic appa- 
ratus on the controlling side to the electronic apparatus 
on the controlled side to make an inquiry about whether 
or not the first command is applicable to the electronic 
apparatus on the controlled side, the inquiry can be 
made by the electronic apparatus on the controlling side 
with ease and in a short period of time without letting the 
electronic apparatus on the controlled side carry out un- 
necessary processing if the second command is trans- 
mitted by the electronic apparatus on the controlling side 
to the electronic apparatus on the controlled side at a 
point of time desired information from the electronic ap- 
paratus on the controlled side is obtained by the elec- 
tronic apparatus on the controlling side. 

In at least preferred embodiments the invention 
seeks to provide a communication control method 
whereby an electronic apparatus on the controlling side 
supplies an electronic apparatus on the controlled side 
with a second command to cancel execution of a first 
command transmitted prior to the second command by 
the electronic apparatus on the controlling side to the 
electronic apparatus on the controlled side, requesting 
the eiectronic apparatus on the controlled side currently 
executing the first. command to discontinue the execu- 
tion of the first command so that an inquiry about wheth- 
er or not the first command is applicable to the electronic 
apparatus on the controlled side can be made by the 
electronic apparatus on the controlling side to the elec- 
tronic apparatus on the controlled side with ease and in 
a short period of time without letting the electronic ap- 
paratus on the controlled side carry out unnecessary 
processing. 

Claims 

1 . A communication control method adopted in a sys- 
tem for transmitting control signals among a plural- 
ity of electronic apparatuses, said communication 
method characterized in that a first electronic appa- 
ratus which is an electronic apparatus on a control- 
ling side, supplies a second electronic apparatus 
which is an electronic apparatus on a controlled 
side, with a second command to cancel execution 
of a first command transmitted prior to said second 
command by said first electronic apparatus to said 



second electronic apparatus, requesting said sec- 
ond electronic apparatus currently executing said 
first command to discontinue said execution of said 
first command. 

5 

2. A communication control method according to 
Claim 1 characterized in that, when said first elec- 
tronic apparatus makes an inquiry to said second 
electronic apparatus about whether or not said first 

10 command is applicable to said second electronic 
apparatus, 

first of all, said first electronic apparatus trans- 
mits said first command to said second elec- 
ts tronic apparatus; and 

as said second electronic apparatus starts ex- 
ecution of said first command, said first elec- 
tronic apparatus transmits said second com- 
mand to said second electronic apparatus. 

20 

3. A communication control method according to 
Claim 1 characterized in that: 

said electronic apparatuses are connected to 
25 each other by communication control buses 

each capable of transmitting control signals 
mixed with information signals; and 
said first command is a notify command for re- 
questing said second electronic apparatus to 
30 report a change in state occurring in said sec- 

ond electronic apparatus, if any 

4. A communication control method according to 
Claim 3 characterized in that, when said first elec- 
ts tronic apparatus makes an inquiry to said second 

electronic apparatus about whether or not said no- 
tify command is applicable to said second electronic 
apparatus, 

40 first of all, said first electronic apparatus trans- 

mits said notify command to said second elec- 
tronic apparatus; and 

as said second electronic apparatus starts ex- 
ecution of said notify command, said first elec- 
ts tronic apparatus transmits said second com- 
mand to said second electronic apparatus. 

5. A communication control method according to 
Claim 3 characterized in that said second command 

50 is defined as a version of said notify command. 

6. A communication system for transmitting control 
signals among a plurality of electronic apparatuses 
characterized in that: 

55 

a first electronic apparatus which is an electron- 
ic apparatus on a controlling side, comprises a 
first command transmitting means for transmit- 
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ting a first command to a second electronic ap- 
paratus which is an electronic apparatus on a 
controlled side, and second command trans- 
mitting means for transmitting a second com- 
mand to said second electronic apparatus after 
said first command to cancel said first com- 
mand; and 

said second electronic apparatus has com- 
mand-execution discontinuing means for dis- 
continuing execution of said first command up- 
on receiving said second command if said first 
command is applicable to said second electron- 
ic apparatus. 

7. A communication system according to Claim 6 char- 
acterized in that, when said first electronic appara- 
tus makes an inquiry to said second electronic ap- 
paratus about whether or not said first command is 
applicable to said second electronic apparatus, 

said first command transmitting means trans- 
mits said first command to said second elec- 
tronic apparatus; and 

as said second electronic apparatus starts ex- 
ecution of said first command, said second 
command transmitting means transmits said 
second command to said second electronic ap- 
paratus. 

8. A communication system according to Claim 6 char- 
acterized in that: 

said electronic apparatuses are connected to 
each other by communication control buses 
each capable of transmitting control signals 
mixed with information signals; and 
* said first command is a notify command for re- 
questing said second electronic apparatus to 
report a change in state occurring in said sec- 
ond electronic apparatus, il any. 

9. A communication system according to Claim 8 char- 
acterized in that, when said first electronic appara- 
tus makes an inquiry to said second electronic ap- 
paratus about whether or not said notify command 
is applicable to said second electronic apparatus, 

said first command transmitting means trans- 
mits said notify command to said second elec- 
tronic apparatus; and 

as said second electronic apparatus starts ex- 
ecution of said notify command, said second 
command transmitting means transmits said 
second command to said second electronic ap- 
paratus. 

1 0. An electronic apparatus employed in a communica- 
tion system for transmitting control signals among 
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a plurality of electronic apparatuses comprising: 

first command transmitting means for transmit- 
ting a first command to an electronic apparatus 
on a controlled side; and 
second command transmitting means for trans- 
mitting a second command after said first com- 
mand to said electronic apparatus on said con- 
trolled side to cancel said first command. 

11. An electronic apparatus according to Claim 10 char- 
acterized in that: 

said electronic apparatus further comprises a 
response receiving means for receiving a re- 
sponse from said electronic apparatus on said 
controlled side for notifying that execution of 
said first command has been started; and 
when said response receiving means receives 
said response, said second command transmit- 
ting means transmits said second command to 
said electronic apparatus on said controlled 
side. 

12. An electronic apparatus according to Claim 10 char- 
acterized in that: 

said electronic apparatuses are connected to 
each other by communication control buses 
each capable of transmitting control signals 
mixed with information signals; and 
said first command is a notify command for re- 
questing said electronic apparatus to report a 
change in state occurring in said second elec- 
tronic apparatus, if any. 

1 3. An electron ic apparatus according to C laim 1 2 char- 
acterized in that: 

said electronic apparatus further has response 
receiving means for receiving a response from 
said electronic apparatus on said controlled 
side for notifying that execution of said notify 
command has been started; and 
when said response receiving means receives 
said response, said second command transmit- 
ting means transmits said second command to 
said electronic apparatus on said controlled 
side. 



so 



14. An electronic apparatus employed in a communica- 
tion system for transmitting control signals among 
a plurality of electronic apparatuses comprising 
command-execution discontinuing means for dis- 
ss continuing execution of a first command upon re- 
ceiving a second command after said first command 
if said first command is applicable to said electronic 
apparatus. 
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1 5. An electronic apparatus according to Claim 1 4 char- 
acterized in that: 

said electronic apparatuses are connected to 
each other by communication control buses s 
each capable of transmitting control signals 
mixed with information signals; and 
said first command is a notify command for re- 
questing said electronic apparatus to report a 
change in state occurring in said electronic ap- io 
pa rat us, if any. 
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